paradigm, found that infants show a lower probability of disengaging attention from 19 20 fearful than happy and neutral faces from 12 to 36 months of age. These data led us to 21 22 expect similar modulation of attention by fearful faces in the Overlap paradigm in infants 23 24 25 aged 7, 9, and 11 months.
27
To summarize, we analyzed both cross-sectional and longitudinal datasets in the 28 29 present study to chart the emergence and stability of the attentional bias toward fearful 30 31 32 faces in infancy. We hypothesized that the attentional bias to fearful faces would emerge 33 34 between 5 and 7 months of age and remain present until 11 months of age. The 
Methods

48
Participants. Experiment 1 is based on data from a previous study with 7-month- old infants (reported in Peltola et al., 2011) and new data collected from 5-, 9-, and 11-52 53 month-old infants. The full sample consisted of 113 infants in separate age groups of 5-54 55 month-olds (n = 29, mean age = 153 days, SD = 4.14, 16 girls), 7-month-olds (n = 29, (5-month-olds: n = 24; 7-month-olds: n = 19; 9-month-olds: n = 27; 11-month-olds: n = respectively. Prior to data collection, a group of adults (n = 18) rated the facial was flanked by a peripheral stimulus presented 13.6° equiprobably on the left or right for eventually recorded only from the 7-month-old infants and is not reported here.
Therefore, the present analyses are based on the first 15 trials of the experiment. Analysis of the behavioral data. An independent observer coded the videos with
frame-by-frame playback using VirtualDubMod 1. of each post-stimulus 500-ms interval from the BPM during the pre-stimulus period. Statistical analyses. As the eye movement data were not normally distributed, the 12 13
analyses of the behavioral data were conducted using nonparametric methods. First, to 14 15
provide data on potential age differences in the overall attention disengagement from 16 17
facial stimuli, age differences in disengagement probability across facial expressions 19 20
were analyzed with the Kruskal-Wallis test and Mann-Whitney U-tests were used for 21 22
pairwise comparisons between age groups. Second, the effects of facial expressions on 23 24 25 disengagement probability were analyzed within each age group separately by using 26 27
Friedman tests for main effect analyses and Wilcoxon tests for pairwise comparisons.
29
Third, a fear bias score was calculated to further examine the potential age differences in calculated by subtracting the disengagement probability score for fearful faces from the 35 36
average disengagement probability score for happy and neutral faces. Thus, the bias score 38 39
reflects the deviation of the attention disengagement probability for fear from the mean 40 41
level of attention disengagement for other facial emotional stimuli at a given age.
43 44
Importantly, comparing the magnitude of this score across the age groups can be used to
estimate whether the amount of relative attentional bias to fearful faces increases with 47 48 age.
50 51
As the HR data were normally distributed, the HR change scores were subjected 2, p > .14, W = .08, and the 11-month-olds, FR = 3.98, df = 2, p > .13, W = .08, whereas 33 34 significant effects of facial expressions on disengagement probability were observed in The data from Experiment 1 showed age-related differences in the behavioral aged 7 and 9 months were less likely to disengage their attention from fearful faces,
whereas the effects of facial expressions on disengagement probability were absent in 26 27
infants aged 5 and 11 months. The HR data showed a more pronounced and longer- were excluded from all analyses because of pre-term birth (n = 1), technical errors (n = 23 24 25
1), not being tested at 7 months of age (n = 1, due to moving) and for providing <2
26 27 scorable trials in one or more stimulus condition (n = 6). All of the participants came Experiment 1 and previous studies (Leppänen et al., 2010 (Leppänen et al., , 2011 , the present experiment was started by net placement for the recording of EEG (Electrical Geodesics, Inc.,
48
Eugene, OR, USA) and a calibration procedure for corneal-reflection eye-tracking (Tobii 7 months remains to be tested experimentally.
29
In Experiment 1, the HR data did not conform to our hypothesis in that there was producing the types of behavioral effects observed in the present experiments.
31 32
This interpretation of the HR data potentially reflecting immature connectivity 33 34
between the PFC and limbic system parallels the model of attention development and whereas infants from 7 to 11 months of age were more likely to maintain their attention of the results from Experiment 1.
36
Akin to models relating the transition from reflexive to more controlled attention 38 39
to the maturation of prefrontal cortical structures (e.g., Ruff & Rothbart, 1996) , Leppänen 40 41
and Nelson (2009, 2012) Matsuzawa, J., Matsui, M., Konishi, T., Noguchi, K., Gur, R. C., Bilker, W., et al. (2001) .
Age-related volumetric changes of brain gray and white matter in healthy infants and Figure Captions probability score for happy and neutral faces -the disengagement probability score for 
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The average relative fear bias scores (i.e., the average disengagement probability score for happy and
23
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